
Update on Flint Hills modeling project - using RARE funding
Brenda Groskinsky  to: Joshua Tapp 10/26/2012 10:30

AM

From:

To:

Cc:

Brenda Groskinsky/R7/USEPA/US

Ron Hammerschmidt/R7/USEPA/US@EPA, Gina Grier/R7/USEPA/US@EPA, Bob

McKane/COR/USEPA/US@EPA

Hi Josh,
Per your request yesterday here is a short description of accomplishments to date and
the next steps.  Also attached is our 2013 RARE abstract for the continuing effort.  Bob
and I have starting looking into the available vehicles to hire a post doc, and plan to the
have the advertisement out there ASAP to acquire someone by spring 2013.  The funding
has been approved and we want to be ready to spend it FY13 funds are available.  I'm
attaching a presentation from last summer summarizing Doug's and Rhett's (KSTATE)
modeling efforts as well.  As you can see in our next steps section listed below - we
intend to use 2013 RARE to further the fuel load and air quality modeling components.

Please send me info about the webinar  you plan to give next month, and let me know if
you need anything else.  Thanks!  bg

The Flint Hills RARE project collaboration of Region 7, ORD and Kansas State University
has thus far produced: 

(1)  Flint Hills spatial data sets describing climate, elevation, land cover, soils and
geology, and historical (2003-2009) patterns of rangeland burning; 

(2)  Demonstration of an ecohydrological model for Konza Prairie and a 1,000 square
kilometer rangeland west of Topeka (Wabaunsee County) to simulate effects of
burning, grazing and other disturbances on fuel loads, biomass production, water
quality and quantity, greenhouse gases, habitat quality, and other vital ecosystem



services;  

(3)  Demonstration of a prototype smoke diffusion (plume) model for the April 1983
Flint Hills burn event (simulations conducted by Doug Goodin of KSU and Scott
Goodrick of USFS).

Next steps using RARE funding for FY 2013-2014, include hiring a postdoctoral student
contractor to assist with integrating the fuel load and air quality modeling components.
An economic component will also be added by ORD.  The goal is to establish a user-
friendly decision support framework that Region 7 policy makers and stakeholders can
use to explore how alternative SMPs affect ecological, economic and human health
trade-offs, for both urban and rural communities.  In addition to addressing Region 7
stakeholder concerns, this work is also contributing to EPA's Sustainable and Healthy
Communities Research Program.

Brenda Groskinsky
Science Policy Advisor and Office of Research &
Development's Science Liaison for Region 7

U. S. Environmental Protection Agency
11201 Renner Boulevard
Lenexa, KS 66219
(913) 551-7188
cell:  (913) 449-8291
fax:  (913) 551-9188
groskinsky.brenda@epa.gov




Region 7 Regional Applied Research Effort (RARE) Abstract 


  


TITLE: A Tale of Two Communities – Urban and Rural 


 


REGIONAL CONTACT: Brenda Groskinsky, Science Policy Advisor and Regional Science 


Liaison for Region 7, (913) 551-7188, groskinsky.brenda@epa.gov 


 


REGIONAL DIVISION DIRECTOR:  Ron Hammerschmidt, Director, Environmental 


Services Division (913) 551-7566  


 


ORD INVESTIGATOR: Bob McKane, ORD/NHEERL/WED, (541) 754-4631, 


mckane.bob@epa.gov  


 


REGIONAL SCIENCE NEED:  
The Central Great Plains Flint Hills ecoregion in Kansas is an economically and ecologically 


important area encompassing the largest (12,000 square miles) remaining tallgrass prairie 


ecosystem in North America.  Frequent wildfires were essential to the development and 


maintenance of the native prairie ecosystem, and prescribed fires are today routinely used to 


control invasive woody species and improve forage production for the multi-billion dollar beef-


cattle industry. Unfortunately, grassland burning also releases harmful pollutants such as ozone 


and particulates into the atmosphere, often leading to air quality problems in Kansas City and 


other downwind communities across a multi-state area.  Consequently, Region 7 is faced with 


multiple stakeholder groups seeking to determine when, how and why to burn.  Balancing the 


ecological, economic and human health effects of rangeland burning has proven a major 


sociological and regulatory challenge. 


 


Note:  ORD-NHEERL’s Western Ecology Division has collaborated with Region 7 on Regional 


Applied Research (RARE) Projects (2005 & 2008) to develop regional databases and modeling 


tools for assessing the effects of rangeland fires on regional air quality and ecosystem services in 


the Central Great Plains Flint Hills ecoregion in Kansas.  EPA’s Western Ecology Division and 


Region 7 developed regional GIS databases and an ecohydrological simulation model (VELMA; 


Abdelnour et al. 2011) for simulating the effects of climate, fire, grazing and other management 


practices on grassland ecosystem services in the Flint Hills.   


 


SPECIFIC GOALS AND APPROACH:  
This project is truly a “Tale of Two Communities” - the rural ranchers and land owners that 


value their life style and the ecological benefits of the tall grass prairie, and the metropolitan 


areas in close proximity, such as, Kansas City and Wichita, that under certain prime conditions 


become exposed to harmful air pollution generated from the burn practices.  The crucial next 


step of this work is to link the ecohydrological model to a smoke transport model that 


collaborators at Kansas State University have adapted for application to the Flint Hills. 


 


Our objective is to build on accomplishments so far to establish a user-friendly decision support 


framework that Region 7 staff and their rural and urban stakeholders (ranchers, federal land 


managers, community groups and officials, and state regulatory agencies) can use to assess the 







ecological, economic and air quality trade-offs associated with alternative smoke management 


scenarios. 


 


EXPECTED RESULTS AND PRODUCTS:  
Using data and model development that is already complete, we are proposing to establish a 


user-friendly decision support framework that Region 7 staff and their stakeholders (academia, 


ranchers, federal land managers, and state and local officials) can use to assess alternative 


smoke management scenarios.  Tangible products will include computer-generated 


visualizations of predicted changes in rangeland productivity and air quality that stakeholders 


can use to identify “best case” smoke management plans that strike a balance between 


economic, environmental and human health criteria. 


  


TRANSLATION, IMPLEMENTATION OR COMMUNICATION PLAN:  (see proposed 


budget listed below). 


 


PROPOSED BUDGET:  


We request $100K  for a postdoctoral student services contractor to (1) assist ORD and Kansas 


State University in integrating the ecohydrological and air quality models in a stakeholder-


friendly smoke management decision support system, (2) work with Region 7 staff and 


stakeholders to develop alternative smoke management scenarios, (3) simulate ecological, 


economic and air quality tradeoffs associated with alternative smoke management scenarios, 


and (4) provide tech transfer training for Region 7 staff in the routine use of the decision support 


system.  Dr. Robert McKane of ORD-NHEERL-WED will advise the postdoc on ecological 


modeling aspects and overall project integration.  Dr. Douglas Goodin of Kansas State 


University will advise the postdoc on air quality modeling aspects.  Brenda Groskinsky and 


Joshua Tapp of Region 7 will advise on decision support aspects, including development of 


stakeholder-based smoke management plan scenarios. 


 


PROJECT TIMELINE: 
July 2013-July2015 


 


The 2-year project using FY13 funding timeframe will include the following. 


 Q1-2, year 1: develop code for linking existing ecohydrological and smoke transport 


model to establish a stakeholder-friendly decision support framework; 


 Q3-4, year 1:  proof-of-concept demonstration of the linked decision support framework 


for the 5,000 km
2
 area of the Flint Hills west of Topeka and Kansas City; this will include 


engaging stakeholders (ranchers, federal land managers, community officials, and state 


and federal regulatory agencies) in a participatory planning process to identify 


alternative smoke management plans for balancing environmental, economic and human 


health criteria. 


 Q1-2, year 2:  full-scale demonstration of the linked decision support framework for the 


entire Flint Hills (30,000 km
2
), in collaboration with the stakeholders described above.  


 Q3-4, year 2:  ORD will provide tech transfer training for Region 7 staff in the routine 


use of the decision support system. 


 










Air Quality Impacts of Flint Hills 


Burning: Remote Sensing and Modeling 


Doug Goodin and Rhett Mohler


Department of Geography


Kansas State University







Slide courtesy of Dr. Robert McKane, EPA 
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Decision Support System


Plume Model


Daily


MODIS


Daily Burned


Area Map


(Prototype)


Emission 


Parameters


NWS


Daily


Forecast


Data


Fuel Load
VELMA (EPA)


Decision


Support







Burn Mapping
MODIS Data – 250 m resolution







Burn Indices







Burn Index Development\Validation


KPBS


2008 2009 2010a 2010b


Sampling start 23-Apr-2008 7-Apr-2009 8-Apr-2009 8-Apr-2009


Sampling end 31-Jul-2008 12-Aug-2009 23-Aug-2010 23-Aug-2010


Regrowth commenced no yes no yes


Condition of standing dead biomass damaged good good grazed


Sample points per watershed 75 150 150 150


Grazed no no no yes


Burn frequency control annually annually annually variable


Burn frequency treatment biennially quadrennially biennially variable



















Fuel Load Modeling
EPA Region 7 and ORD Western Ecology Center







VELMA
Model Validation


Courtesy of Dr. Robert McKane, USEPA







Courtesy of Dr. Robert McKane, USEPA







Smoke Diffusion Modeling: 
VSmoke


Gaussian Plume Model


 Predicts downwind 


direction\size of dispersal 


plume


 Modified for Transport 


Index


 Particulate only


 Relatively simple and fast 


– few computational 


limits







Burn Parameters
Fire Size


Fuel Characteristics


Mass


Moisture


Type


Emission (PM2.5)


Factor


Rate


Heat


Meteorology


Transport Wind


Mixing Height


Stability


Experimental Determination







VSmoke Output


Note! AQI estimates depend


On background PM values


http://shrmc.ggy.uga.edu/maps/vsmoke.html#MYMAP







Validation


11 Apr 2003 12 Apr 2003












